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(57) [sni 

[si 51] 1 «33EiS(c«K0i9R«t 2 

[fl¥ft¥l£] Jlffi«SIS4 a, 5 a, 6 aJ8sCD®&&« 
H3«*LT«mSHi«2 6»)JEn. 




( 2 

1 

imxm i ] < t fc*® &m mm&m 4a, 5a, 

(C&^T 1 340140cm' 1 , 1 160140cm" 1 
:fc<fctf 1 5 0 016 0 cm Mctf— ^#*#SEU 116 
0140 cm' 1 lZ&tE-rz>if-P<Do-t>m>b&^tf-9 
^S^rH, . 1 3 4 0 14 0 cm" 1 \zM&t%\i— 9<D 
?*>m*>&^t?— ?&m&H, . 1 500160cm" 

feB#, H, /H, TSSn^tf-^ttftttfttO. 0 2^ 

±-c*o, _a^H, <h, *j»£-r«iit*«f«fr* 

[«*^4] JiiS®K^*M^^fiR-r-5^*i^©^ 20 
[0 0 0 1] 

*. 
[0 0 0 2] 

[fi£*©j£W] fi£*> «fW-4r— X. A*>Fft<J:C9&m/B 30 

i ii&Zfi^r(D'et£<DT i -A 1 -V^Sr^fflL, 
[0 0 0 3] L*>U *«ia5«tt-l9:^j§SB«EOffl!KO 

[0 0 0 4] £©J:5&B2fct;:S*LT, «fiT-tt#fe7 40 
#6t7 5 y^X-^, fll^JiWC^T i C, TiNf© 

[0 0 0 5] ±K-fe5 3y**©«fc-5fc«R'»Jttt© 
[0 0 0 6] *C-C3ElB««*aW4:UT, &*»&^& 50 



<&m¥l 1 -49 5 0 6 
2 

5S.0kmm&Bl&TZ>Ci:fr. #HBS6 2 - 1 8 0 0 7 1 
1 -2 4 4 7 0 5^Tffi^$tlT^-5. $ 

[0 0 0 7] 

[0 0 0 8] * fc. -LfE4tMBa 62-180071 
!RfM¥1 - 2 4 4 7 0 5^(CfB«$tlfey-f ■V ; e>H 
J£te, ^7 X-7 C V D ffi^lC i ^ TM $ tlfcilSMS O 

^® £M® w*jpi-r -a c t a** k fiBt £ »r fc 
[0 0 0 9] 3 5ic, ±ffi©J: 5 KISlM&Sa*;*:*^ 

[0 0 10] Lfc#oT, *%BJtt, &JRft>&fc££# 

-ttrit$*<D»aj£l»j]:U *^JBtj»*«»VJ«-&k:>bi^- 
[0 0 1 1] 

tfcil^l*«l4a, 5 a, 6 am<D&&&mm 

[0012] ifc, -LEfiniia*. 
[ooi3] w*>. &mMom&£mm.femmo*mm 



( 3 ) 

3 

[ooi4] seic^fgwj. ±iE*K«jftKa«. 77 

>^X^i7 hJHCiJUT 1 3 4 0 ± 4 0 cm' . 11 
6 0 ±4 0 cm"' 43«fctfl 5 0 016 0 cm-' tCfcf— ^ 
##&U 1 16O±4Ocm'l:#ftt5tf-^0^ 
-^gfc&l^fcf-^&aSrH, . 1 3 4 0±4 0 cm" \Z 10 

^ffi-r^tr-^op^sfc^vitf-^^ae^H, . 15 

0 0 ± 6 0 cm"' tC#aE-r-Stf— ^(Do^Mh^^kf— 

ftJt*<0. 0 2K±T*D. lOH, <H, £$1^-5 

[0 0 15] ±sE®K^W$:^-r 
^*£J|!ii4^©¥«3&^8 0 nm^Ttfi^Ci^iSl 

[0 0 16] 

mwommnrnmi mr. ^mM^m^mm^mm 20 

[0 0 17] *%^tC*3^^gfi(pS|5M©^®ifi^CD»iB 
£0 1 tC*r«to(C. Sfl=l©tIl:W3^LT 

l:ftl5,!:tfcl;. »#1 £/rr&«/W§ttlT-g>;ii:£ 
WlhT**. St, *#:i iJSK^Si^cDlimCfpliSIJS 
3$r^ft$-B-^>Ct(Cj;c.T. M#«^14?r[&lJi$ 

[0 0 18] Jif2®SOS^Jgt2tea#l<D£*S . 

[0 0 19] fcii. ttt, SAP 

«, WPfNB*g»iS. As/^flHfeA, 

[0 0 2 0] *fc. J^WOgflMHWCiStsT. £#1 
H '>&<i:t,gS^IiSS4a, 5 a, 6a«(D 40 

[0 0 2 1] 4>WB3«, _tlEg# 1 £/rr& 

t i xitr i #^«fflif>«««a. tpmm 3 1 ltt i 

C£«&<b®£JBl»nt£j)lir>. -hfE^WJl 3 £ L 

* (S i C) &tf/XliWKitffl^#Tffi)it5 50 



ftMW- 1 1 -4 9 5 0 6 
4 

[0022] rrai^awso^aictoTSfti 

[0 0 2 3] HJ-£. Jl^±««^<&^«ET^C:t!Zct 

»V»»^**J*-3. — ^-v-^ 

ftTUSA*. C«g!S^*l»2chSafl:^<!:»S» 

[0 0 2 4] £©£5&gl&^b. W3tLT«* 
2, 3«?OTC*©#Wt«)»4-f*>IS^tt**9l<. 

jwstaajua, 5 a, 6 am<Dm&&mc>mtmt#im 

[0 0 2 5] ^<Dtz£>. SftltlTWI«4a, 
5 a, 6 aiOlMISiMtfSfcfflSffiH, £ 

i ztfLT&m'DfiHm&rpmm 3 ttnn a# 

!*<. »»o±J6bfcJ:5lCHflB»3i«4a, 5a, 6a 
[0 0 2 6] fc*S, ilT1iffifi±, SKB£Pftl«2<h4> 

[0 0 2 7] £<=>tC. tflI3iLT, ±gHcoa#l£ 

tft^ioJwtftBWt, ix^H2^^i;^cDi 

[0 0 2 8] tHiSgft^ItLTf 



[0029] sfc. *iiTit ±mmm.0ims&2&m 

1 34 0±40cm", 1160±40cm"' i5«fc 
c*l 5 0 0 ± 6 0 crrf' let?— ^##3EU 1160± 
4 0 cm-' \ZfttE-t2>¥-pO)o*,m%m^-i7&g. 
<£H, , 1 3 4 0 ±4 0 cm 1 iC^ffi-r-Sfcf— ^(D^-fe 
gt>3&Hfcr-£73£S£H ! . 1 5 0 0 ± 6 0 cm ' IC# 

se-t * tf- ^ © 3 ■& m $> 5fi n tr- * * h, 1 1 

H, /H, -e&ZtlZV-Z&mtt&O. 0 2^± 10 

[0030] — flsicy^^^EX^^coeEK^pti. & 

irtJtX-^Z hMZ^Xl 34 014 0 cm 1 {CCD^-tf 
— *S*rrS*>©T** ®3#I) . -g)5lC*5 
UTtt. SP ! m&LT'l&i-StsntzP^yT^ h«jg©^ 
Sfe^^*-. ^V^MX^Hl-ri 5 00-1 6 0 20 

[0031] l*»u ;:n6flDB!Kift*gttt. ^-f-v* 
Bt»©Kii&#:*€r<, *&*Sfttt#a*£aEU &mii*igis 

[0032] dtucttLT. *mw\z&tfz>mn%tmm 

yt^^Z 4>&< ttl 3 4 0±40c 

m\ 1 1 6 0 ± 4 0 cm"' fcf- £WT-5 *><£>Ta5 
Z> (i2#I) „ ±f5tf— 1 3 4 0±4 0c 

m"' Otf-^«^<i' ; E:>H^<Dtf-^&^L. 11 
6 0±4 0 cm"' (Dif-^ity-i^^y^mm^fzltt 

*T»Hfci^fc:«t oxflMEsn* z\ hit j»*-r* t>» 

mB,Tffl^lT«$n, K*£tt»^£KM;0<?ftBE 40 
[0 0 3 3] ^ci^i;, flmftS^gftftTOKftT 
fe^^fca&tc. «»»»tbT«ffl«ftc«*»ft< Jit 

. fltft-r* £7)iwrtgTafe 

mi&Mtfw-mT&ztzibiz. sm^mmDan^mmmx' 

50 



1 1-49506 

6 

[0 0 3 4] C10JaKBt^2«|S^KT-$.^fc 

j&tc if^mTk&t&Mvfzm&iz&^T* m*¥<Dx.!& 
\zm#i&j&^&mfr<b(DTi>)i*-m&m<r>mm&&i 

[0 0 3 5] 2ZIZ. ±E«K**K2»4. fc^kD-S^ 
•5. 

[0 0 3 6] *%Bj{cfe(t«.^K^^2©7 

2 (i. <it)1 34 0 + 40 cm'i:l 160 + 
4 0 cm"' ICtf-i/^ffi-r'S. fL-T. 1100 cm 
■'il 7 0 0 cm-'OfiiMT^?|f, £*12t^- 
X7-f>iLT, 1 1 6 0 ±4 0 cm"' \ZfttET Z> if - 
^©^•^S^^ScoSS^tf-^^ae^H, . 1 3 4 0± 
4 0 cm" &#&?«£-£CD3£ftfelUK«>ftfr>e- 

Stt^O. 0 2Eti, IJKIJ0. 2~1. OTrife-5 

[0 0 3 7] Cfttt. ±flc©fcf-*!£SJta<0. 0 2<fc 

#. ««t«fc^i«*««^-r*fcj&, «oaiiiS!j«**< 

&. tf-^»fl[Jt***€r-r#-64:^-fir ; e>FttaoJt 

•Sit*, _tfEH, /H, TSSnSlf- ^BJSJtttl . 
OttTTi^ut^MilK 

[0 0 3 8] £<=,(;:. 3|c9KnOHKK3Ril2a. 150 
0 ± 6 0 cm"' iCtf-^WU K«WW©fc!-4KD3 
■6*kt»9ilfll©9*^e-^9S«*H, iLtH, H, <H 

-So 

[0039] 5 0 0±60cm'Otf-i7|l ^ 

*ns»*nt3&*T*. fte«nitKiR2 t-r *c tat 

[0 0 4 0] fcCfc. CWSRK^Kl 2 »a««tto«^^ 
^W^Stt3. lg/cm' U±T**^t3Wa* 
dtl«, ««««3. lg/cm 3 .tDfciSViW^ 
tt^-f •V : &> Httft**^*t^-3 ft K) . ^Ria*d*nTV» 

[0 0 4 1] ^^IC, *li§©SKSSl2(t ±iEL 



( 5 ) 
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iW$¥%«8 0 nmttTtLTSS. Z\tl\t. ¥ 

[0 0 4 2] Sfe. ^W©^K^M2©J^i?ttO. 
2~10/!m©$gltn. Cimi. BtJIWO. 2(im 
*it*l«l«:<DlS^I<^D, — *1 0 tfm^i 
^t^MXSlc^j&^^Onx h#iiiS<ftoTL£5 

to o 4 3] ^Ock^ic. m&t£i&B i v>mm.%imm2$: io 
n&kmm 2 ©^ttr^©^®ffi$ « p vfitto^ts* 4 

0 nmUTFtUT&S. iCT, PV«iH, SffiffiS 
ft 2 DM§n?tt£I5c 0 gkftSr&A,*: «h %<D 2 Ifiigl©fflll© 

Tfe-Sc 20 

[0044] t<Dtob. &tm&v>mnfcmm2<Di&m& 

"T5 -5. 
[0 0 4 5] sfct, *%no£irattc;&»?«»(JftX 

[0 0 4 6] ^H^^Sr^T-S^jSt L 

-ck, v-r ? afe^&mmz&vyyX-v&ft&.ts&T 

C V Dffiig. 3 t,>tt#ft 7 -f 5 * > h C V Dffi^gffT'* 

L^bft^eX^X^C VDSnTte, X^XTfS^ 30 
ffi«MVh£fr>fc&fc:, j««fT?€r*B»*»/hS<, -5-©B 
Sl«l:ES2 0mmglTS5. Sfc£E*jJ«*<. 
^7X7fSW^fcJ6C, S# 1 #»*iftfl|je^ 

v*tf# e> n-r, i©^*^- tcft o ^-r v> *> ©t <& 

-5= — i7^7/>HCVDteTH ffiUS©A*7y 

n*«K«*Dt»4»ft*i*«^:*<. caa©*:#^flsi^£ 40 

[0 0 4 7] ;rttfC*fLT. ajcJSWTfi. ^XVCV 

-SH^It-f^P ha>#i» (ECR) y7X"7CVDffi 

CVDfe{C«tnt4. filET (1 t o r r£TF) TiS^S 
©X7Xv£f#3 d £&T"ZZ>tzlt>\Z, X^X-TSrJEVi 
fgffltCi^— fc»^S-B-*itj5«T#. ii?it©X^XvC 
VDffitCJt«tbT*fJl 0«©j£«riiB»^— KBtfcJBflt 
S:fT5C<t^-e#-5©-e$.-5o 50 



#W¥l 1 -4 9 5 0 6' 
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[0 0 4 8] C ©*j£Tl4, ftmzffi !g©*# 1 
$*afcS^WlCS^7.*#A-r^) tra^t 2. 4 5 
GHz©-7-f ;7Pi!££SA-r5. -e-n&HttC 
ICISS^^«8 7 5#-i/7.JU±©?&!f£epj!jI]-r-5o dtltc 
<fcD«Tt4. 

tf-f P h D f = e B/ 2 7r m 

«B U m : «^©ft». e : tf«tf> B : JKjfcg 

•V-i i/n$i(Dm&ifk (2. 4 5 GHz) i-ttSt^ 
*U «^f4^<^Dffi[Ox^;i,^-^#L<®JRLT 

7X754fSt .Si 5 left -5 „ £©£#*&©*&«« 1 
5 0-1 0 0 Ot, ^rtJE7J«l X 1 0 ! ~1 t o r r 

[0 0 4 9] ^©ECRX^XVCVDffilCitUf. file 
tX7X7©MW«/h$ < ft 0 . JK©j£filS«d*Ta*£ 

tf&M,mz$i±-f2>mfa iz $, 0 . *fcsis*x«fl!d«i« 

<ftt», outers < ft -a. ene,©*#* : Hr#:e<]{c(4 
fcjfi-r s^je« tciH«s n«> «t -5 izm'sLumt:^ etc 

[0 0 5 0] *»WCf4. 1EECRX7X7C 

vDftc«ta«Kg4*BI2©j«Bt^j*k:*jt>T. 
xxtVTte, mz.it. x^>, XD/t>^cr) 

t4, -am®. sfctt-auAiT-^ffl-r i>z\t^x-^ 

[0 0 5 1] 

[0 0 5 2] W^-f i' u h D >^P|X5 X-7 C V D g 
g©^rt(C. T i i (T i - 6 A 1 - 4 

V) 75>e.ft-5»*:l£»glxfc. 

[0 0 5 3] -^itc:. H 8 2 9 4 s c cm. CH, 6 s 

"C. *PF»9JE730. 1 t o r rTlNfWJaS-r^itfcJ; 

s#:i ^^t^«x$>«.t mmtm (T i C) 



( 6 ) 
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[0 0 5 4] *:<D&. JgCMtfXtLTH, XX. CH, 
#XRtfS i (CH, ) , #X£ffl^T 
H, 294sccm 
CH, 6 s c c m 

Si (CH, ) , 0. 3 s c cm 

<Dm&T'#xmm2%, ttjii6 5oic, 

0 . 0 5 t o r r 0^frT«^-y--f ^ D h D y^x^-f^ 
X T C V D ft »C J: 0 «*S83ESfi 2 K # ? X Ott 
ilSrTOlU ^r-<^PjSa^3. 0KW«T3W 10 

(s i o tmtELtcm2m$:Bi8.v. cn^^i. m 

tt. T i Ct^-ftt>HtS i C^gffibfct><Dtr* 

[0055] enb©twi3©f*it mn&t 

2BC0^€r 

H, 300sccm 20 

S i (CH, ) 4 0. 3 s c cm 

[0 0 5 6] #Cl£. Z<D<pfflm3<D±iZ, jSfcft 9 9 . 9 
%&>±(DH, 157,. CH, CO, #X£fflUT» 

au. 2ic^-r^/xit, #xjg«. jsnsis. ipft&ti 
•ej&m&m*, f pfflm3&-gtt>tz-£#-m?>-rfo. i~5 

[0 0 5 7] /«I(IUfc«K**tt2(C»UT. flt&S® 
7T>^3tX^^ h)U»m&ff\,K 7?^^? h 30 

— llOOciiT'tnOO cra"C9tf 

WT'i$?lf, uM^-X7^f>i:lT, 1160± 
4 0 cm-'K^fiETSfl^tr-^Otf-^MflESH, . 
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1 3 4 0 + 4 0 cm"' «C#ffi-r-5g^:tf-i7%*coe- 
?3&g£H t tbfc^f. H, /H, T«$n-5tf-^^ 
BZlt&W-tiiLfz. $.fz. 15O0±60cm'©i«|*3 
Otf-i'cO^^ftfc^Sco^^tr-^^S^H, iU 
H, . H, iSJctfH, (D^/hM^^^Lfc. 

[0 0 5 8] Tb5^14>. MfiNo. 4 (#f£ 

<htmNo. 9 (ttg^J) ICO^T?^- h0£0 
2. 0 3 d^L/to £fc. 7-^>^^WlCt3tt-5^ig 
ItLT. U— !f-ttA r U— »f- M4 8 8. 0 
nm) Srffl^ifc. 

[0 0 5 9] #,W*4£3E*igfl£JC§U Mlfc 

&©B!H^iltflfl2©aM£ffiSK&Tg!SSU Hftcott^ 

srS^Lfc. sac i cpmiz^QmmzmtiiLfzT i & 

flt©*££illjeL£. £fcie, @SO&silBt2CD«Bic*f 

LT1t>H^7X h^S^fi 1 ^, IXD-y'a >&&ffl 
TtVtz* 

[0 0 6 0] — itfe^J 1 ii LT, Ti^(Ti- 
6A1-4V) 0>£{M®&**£&98Mtft*IK2&«- 

[0 0 6 1] £&fcJt««2 tit, Ti^ (T i - 
6A1-4V) K>S#:itC. ^nSECVDffitCJ; 

o. ±fsn^Jtrai;^xit-e^xzsae2%, «tt*aa? 

6 5 Ot:, #sftEE2i3 0 t o r r ©*fl=T4l*|njfilURU 
TW3^WLtfc $ <=, (C« 1 <DUPr N o . 9\Z 

»*6«2 0KffNo. 9i;^bfc 0 
[0 0 6 2] 
[3gl] 
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li 
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[0 0 6 3] 









SJfctfX (SCCE) 


fSk& 

(3D 


&£ 

ec) 


torr 


u m 


B> 


CH, 


CO, 


* 1 




DfSiC+TiC 


284 


4 


12 


5 


650 


0.1 


1.0 


* 2 


Ti&& 


IHSiC+TiC 


220 


20 


60 


27 


650 


1.0 


1.0 


3 


Ti£& 


DfSiC+TiC 


240 


20 


40 


20 


800 


0.1 


1.0 


4 


Ti^& 


DfSiC+TiC 


240 


20 


40 


20 


650 


0.1 


1.0 


5 


Ti£& 


DfSiC+TiC 


240 


30 


30 


20 


550 


0.1 


1.0 


6 




DfSiC+TiC 


210 


30 


60 


30 


550 


0.01 


1.0 


7 1 




DfSiC+TiC 


210 


30 


60 


30 


650 


0.01 


1.0 


8 




DfSiC+TiC 


210 


60 


30 


30 


650 


0.01 


1.0 


t 9 




DfSiC+TiC 


194 


2 


4 


30 


650 


30.0 


1.0 


*10 





















t*2] 





Hi/fl, 


Hi, Hz* Hs 


J*ftlitl*«3dl 


(ppo) 


fttt 

(g/CB 8 ) 




* 1 


0. 005 


Hi<Hi<H> 




3 


3.5 




* 2 


0. 01 


Hi<Ht<Ha 




4 


3.5 


* 


3 


0. 02 


H,<Ha<H, 




<0.1 


3.4 




4 


0.3 


H,<fl,<H, 


£ < AltM L 


<0. 1 


3.4 




5 


0.4 


Hi <Ha<Hi 




<0. 1 


3.4 




6 


0.6 


Ri<H 2 <Ha 


L 


<0. 1 


3.3 




7 


1.1 


Hi<Hj<H 9 


£ < mtm l 


<0. 1 


3.2 




8 


1.6 


Hi<H a <Hi 




<0.1 


3.1 




* 9 


<0.01 


Hi<H,<H, 




6 


3.5 


* 


*10 








2000 







[0 0 6 4] jgl, *2<0«*k:J:tl«. H, /H, # 

o. 0 2^±T-. h, <h, <h, &mfe-?%mm.mm 

&Wk*Mf$.lstt5m<DUM (No. 3~8) «. l/i-f 

[0 0 6 5] dniCftU H, /H, #*0. 0 2cfcDfe 

«*JBJ«l/&No. 1.2, 9 0K»Ttt. JSAfiC^M 
ClO-lOOOtfmOXJSyh^M^n, Jg* 

Jfc. No. 1 0©l^Ttt«K«*K2*«*.T 



[0 0 6 6] ^(C, i§iaS«^K«&K«fcOgES5&3fSIBI 
2©^S«iSS:««bAci:C5. MflNo. 1, 2. 9 

nmS*t*#t/hS^ttS8[ : 3 5 -»<«J8l*n&. 

5tc, #fSBJ<Di#tsf (No. 3-8) t&ftttTaVh 

^^dilliO, WTOttKffitt. tn^BiD-ya 

[0 0 6 7] ti!p[No. 4CDK#4T'«, SKeksH 

St2 *f )«t 5«IOiIISC!) P Vffl^ 2 7 nmT&o 
fcOlCttU IS^il2WiO«ia^ttPVlT 



13 

[0 0 6 8] ZtlblZftl,, No. 1, 2, 9<DSM3fT 

a, mmstrnm 2 <DMfmmz&vz> p vfflo^t*^ 

[0 0 6 9] ±IESIMWT-«, S#l*«Ti^ 

fffl!3 tLTT i C£#trfcCO£ffl^fc 
**. ^©telCV, Cr, Zr, Nb, Mo, Hf, T 
a, W^©i«igi4a, 5 a. 6a«©g^IS 

[0 0 7 0] 

'ptz < t h^mmmm^fH 4a, 5a, 6 a mv>m& 
m&frLTmnfcmm&Bi&is. straws** ufcr. 



< 8 ) <&mW- 11-49506 
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nrnzmntzmmmttzmz z tw-?i*z>. 

[0 0 7 1] ^fgf^tcjcnfcf, ±ib®k^m© 

€r, Sfl£*fi)fr^S©^lb^S:KFll:b. ^^Slfiptttt 
[0®?)®*^!^] 

[s 1 ] *&w<Dmm&mz$iif2>i£mi&mffi<Dtiz*:m 

10 M0-C&-5. 

[0 2] *56l8©S«f»t*lc*W*«HK*g|07V> 

[03] tt4S^J©«M^JK©7T>»^^^ 

[«F#W&IJIi] 
1 : 

2 : mm.mmm 

3 : ipmJB 



CHI] 



[0 2] 





RlMln sktft few") 



1JCO 



[0 3] 




"MSB 1^55- 

flflmAn iA/r few-*) • 



IKD 
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